A space-efficient algorithm for three sequence alignment and ancestor inference.
We propose a novel algorithm to simultaneously align three biological sequences with affine gap model and infer their common ancestral sequence. It applies the divide-and-conquer strategy to reduce the memory usage from O(n3) to O(n2). At the same time, it is based on dynamic programming and thus the optimal alignment is guaranteed. We implemented the algorithm and tested it extensively with both BAliBASE dataset and simulation data generated by Random Model of Sequence Evolution (ROSE). Compared with other popular multiple sequence alignment tools such as ClustalW and T-Coffee, our program produces not only better alignment, but also better ancestral sequence.